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Abstract: Posterior shoulder instability is generally caused by traumatic posterior dislocations or repetitive microtrauma
during sports or other activities and has an annual incidence rate of 4.64 per 100,000 person-years. Several surgical
techniques to treat posterior shoulder instability have been described, including soft-tissue repair and both open and
arthroscopic bone block procedures. However, even though patient-reported outcomes are commonly high, surgical
procedures are associated with high complication and revision rates of up to 14% and 67%, respectively. In particular,
accurate placement of the bone graft, screw orientation, and the treatment of concomitant lesions are considered chal-
lenging. Therefore, improvement of surgical techniques is desirable. This Technical Note describes an updated approach to
the arthroscopic posterior bone block augmentation described by Lafosse et al. (2012), with tips and tricks on the harvest

and positioning of the graft.

Posterior shoulder instability (PSI) is generally
caused by traumatic posterior dislocations or re-
petitive microtrauma during sports or other activities
and has an annual incidence rate of 4.64 per 100,000
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person-years.'> Classic mechanisms of injury are a fall
on the outstretched arm and hyperstimulation of the
subscapularis caused by tonic—clonic seizures and
electric shocks, generating forceful internal rotation and
adduction of the glenohumeral joint.” Common pa-
thologies associated with PSI are posterior glenoid
fractures, posterior Bankart lesions, and reverse
Hill—Sachs lesions.” The number of surgical in-
terventions to treat PSI has increased considerably over
the years." Surgical indications include recurrent PSI
caused by glenoid dysplasia, irreparable soft-tissue de-
fects, or posterior glenoid bone loss. In addition, pos-
terior bone block procedures may function as revision
surgery for persistent instability following posterior
Bankart repairs. Several surgical techniques to treat PSI
have been described, including soft-tissue repair and
both open and arthroscopic bone block procedures.’ In
2012, Lafosse et al. proposed an arthroscopic posterior
bone block technique using an iliac crest bone graft for
both bony and soft-tissue defects, with good clinical
results.”” However, even though patient-reported
outcomes are commonly high, posterior bone block
procedures are associated with high complication and
revision rates of up to 14% and 67 %, respectively.”® In
particular, accurate placement of the bone graft, screw
orientation, and the treatment of concomitant lesions
are considered challenging.” Therefore, improvement
of surgical techniques is desirable. This Technical Note
describes an updated approach to the arthroscopic
posterior bone block augmentation described by Lafosse
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Fig 1. Bone block harvest of the right iliac crest with the
patient in beach chair position. Two K-wires are positioned
with the double cannula guide, the handle of the cannula is
directed superiorly. (Ant, anterior; DCG, double cannula
guide; Inf, inferior Post, posterior; Sup, superior.)

et al. (2012), with tips and tricks on the harvest and
positioning of the graft.

Surgical Technique (With Video lllustration)

Arthroscopic Posterior Bone Block Technique

Surgery is performed under general anesthesia in
combination with an interscalene regional block. For
iliac bone crest harvest, local anesthetics are applied
subcutaneously and around the periosteum. Patients
are placed in a beach-chair position with the backrest at
a 45° angle, to allow for adequate access to the iliac
crest. Following the harvest of the bone graft, surgery is
continued with the patient in a more sitting position at
a 70° angle. The patient is draped in standard sterile
fashion and the operated arm is positioned in 30°
anterior flexion via a 2- to 3-kg traction cord. Similar to
the arthroscopic Latarjet procedure, the DePuy/Mitek
arthroscopic Bristow/Latarjet set is used for this
arthroscopic posterior bone block procedure.'’

The procedure can be divided into the following steps:
(1) arthroscopic joint evaluation; (2) bone graft harvest
and preparation; (3) posterior portal landmark and ac-
cess; (4) glenoid preparation; and (5) graft positioning
and fixation.

Arthroscopic Joint Evaluation

Two or three portals are used for this procedure. For
the senior author, the first posterior (A) portal is
redundant. Thorough joint exploration can be per-
formed with the first anterior (E) portal. The scope can
be introduced directly into the joint through the rotator
interval. In some cases, the direct introduction of the
scope is impossible (i.e., scar tissue around the rotator
interval). A lateral C portal, or anterolateral D portal,
can be created, giving access to the subacromial space,
allowing visualization of the rotator interval. Arthro-
scopic radiofrequency ablation (VAPR VUE Radio-
frequency Electrode System, DePuy Synthes, Raynham,
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MA) is used to open the rotator interval. A switching
stick is positioned in the joint through the E portal to
switch the scope to an intra-articular view. After global
evaluation of the joint, soft-tissue lesions, both glenoid
and humeral bone loss (i.e., posterior labral, capsular,
glenoid rim lesions, and a reverse Hill—Sachs lesion),
and concomitant lesions are assessed. After thorough
arthroscopic glenohumeral joint evaluation and
confirmation of the appropriate indication, harvesting
of the bone graft is initiated.

Bone Graft Harvest and Preparation

A bicortical autograft is harvested from the ipsilateral
anterior iliac crest, retaining the inner cortex of the
pelvic bone. A skin incision is made along the iliac
crest about 2 cm posterior to the anterosuperior iliac
spine and about 2 cm inferior of the crest to avoid scar
formation directly overlying the crest. After visualiza-
tion of the cortical bone, 2 parallel K-wires are inserted
into the lateral cortex using the coracoid cannula’s
alpha and beta hole previously loaded with 2 long
coracoid screws from the arthroscopic Latarjet equip-
ment (Fig 1). The handle of the guide is oriented su-
periorly to anatomically match the bone graft to the
posteroinferior glenoid neck. The placement of the
guide allows to select the superior crest as the articular
side of the bone block. Then, the cannulated coracoid
step drill is advanced over the K-wires to drill two 2.9-
mm holes into the bone block. The drill and the K-
wires are removed. Before insertion of the top hat
washers into the drill holes, tapping of the holes with
the top hat tap is required. Once the top hats are in
place, the 2-cm x 1-cm x 1l-cm graft is harvested,
using an oscillating saw or osteotome preserving the
medial cortex of the iliac crest (Figs 2 and 3).
Following graft harvest, the bone block is attached to
coracoid cannula using 2 long cannulated coracoid
screws, creating a single unit that can be manipulated
into its final position (Fig 4). The iliac crest wound is

Fig 2. Bone block harvest of the right iliac crest with the
patient in the beach-chair position. The drill and K-wires are
removed following drilling of the cortical lateral table of the
iliac crest, followed by the insertion of 2 “top hats.” (Ant,
anterior; DCG, double cannula guide; Inf, inferior; Post, pos-
terior; Sup, superior; TH, top hats.)
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Fig 3. Bone block harvest of the right iliac crest with the
patient in the beach-chair position. The inner table of the iliac
crest is left intact after graft harvesting. (Ant, anterior; Inf,
inferior; IT, inner table; Post, posterior; Sup, superior.)

closed in layers with a drain and dressing is applied.
The backrest of the operating table is then adjusted to
a 70° angle.

Posterior Landmark and Access

Two to three portals are commonly used. The aim is
to create the posterior A portal as aligned with the
glenohumeral joint line as possible, therefore, with
arthroscopic control and is thus mostly performed after
starting the surgery from the anterolateral portals.

The anterolateral portal E is placed in the rotator in-
terval above the biceps, allowing perfect visualization of
the posterior half of the glenoid rim (Table 1). Most
cases do not require more portals; however, if neces-
sary, an additional posterolateral B portal through the
posterior cuff can be used (e.g., to manage comple-
mentary labral repair).

Ideally the A portal is created exactly in the axis of
the glenohumeral joint line. With an anterior to
posterior view via in the E portal, 2 spinal needles are
inserted posteriorly at 2.5 to 3 cm from each
other, parallelly into the joint at 7- and 9-o’clock
position (right shoulder). A skin incision is made be-
tween the 2 needles and used as a posterior A portal
(Fig 5 A and B).

Glenoid Preparation

Instruments are introduced through the posterior (A)
portal. The labrum and posterior capsule are removed
from 7 to 10 o’clock (right shoulder) with VAPR and
shaver (Fig 6 A and B, Video 1). The posterior glenoid
neck is abraded with the arthroscopic burr until
bleeding bone is exposed and a flat surface is prepared
(Fig 7). Once the glenoid neck is prepared, the
posterior A portal is enlarged to allow passage of the
graft and double-barreled coracoid cannula. The
scalpel can be used to enlarge the muscle split and
capsulotomy while the blunt rectangular trocar (sub-
scapularis channeler) may be used to further enlarge
the passage (Fig 8).
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Fig 4. Preparation of the bone block on the side table.
Following graft harvest, the bone graft is attached to the
double-barreled cannula with the use of 2 cannulated obtu-
rators. (Ant, anterior; DCG, double cannula guide; IBG, iliac
bone graft; Inf, inferior; Post, posterior; Sup, superior.)

Graft Positioning and Fixation

The graft is inserted through the posterior portal with
the handle oriented to the top (Fig 9) and moved
through the muscle and capsule split until it is posi-
tioned against the neck of the posterior glenoid and
flush with the glenoid articular surface. This step re-
quires an important focus on the preparation of the
split, particularly focusing on the opening of the infra-
spinatus muscle fascia which is thick and robust, and
will prevent the passage of the graft. It is important to
widely open the fascia using a scalpel blade. If neces-
sary, later in the procedure, if irrigation leakage is too
important to maintain enough pressure in the shoulder,
instruments can be used to partially close the surgical
wound (e.g., wound clamps). The coracoid cannula is
positioned parallel to the articular surface so that the

Table 1. Tips and Pitfalls

Tips  During positioning of the graft, special attention must be paid
to the opening of the infraspinatus muscle fascia to allow
appropriate passage of the graft

During drilling of the bicortical glenoid tunnel, the guide
should be held still by both hands and a third K-wire must
be ready for insertion to avoid losing the tunnel. A
complementary B portal could be created to provide better
visualization

Soft-tissue repair can lead to joint stiffness and is no longer
performed by the senior author

During stabilization of the graft against the posterior glenoid
neck, insertion of K-wires should not exceed 40 mm to
avoid damaging anterior neurovascular structures

Pitfalls Due to the natural tendency of the arthroscope to tilt the graft
at an angle, final position of the graft must be carefully
checked and prominent parts must be rimmed to avoid
proud position

Grafts that are too small may increase the risk of a fracture
and limit the amount the graft could be reshaped

Physiological posterior drawer should still be possible
following graft placement

After remodeling of the graft (minimum 6 months), the
screws can become prominent and require hardware
removal
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Fig 5. (A) Landmark and preparation for skin incision with the patient in a sitting position at a 70° angle, right shoulder, E-portal
view. For the optimum alignment of the posterior A portal with the glenohumeral joint line, 2 spine needles are inserted
posteriorly to determine the landmark of the skin incision. (B) Arthroscopic visualization of the placement of the needles with
the patient in a sitting position at a 70° angle, right shoulder, E-portal view. (Ant, anterior; DCG, double cannula guide; GlI,
glenoid; Inf, inferior; Post, posterior; Pc, posterior capsule; Sn, spinal needle; Sup, superior.)

subsequent K-wires and screws do not penetrate the
joint during insertion. By inserting 2 long 1.5-mm K-
wires through cannulated coracoid screws, the graft is
stabilized against the posterior glenoid neck (Fig 10).
Insertion of the K-wires should not exceed 40 mm to
avoid passing through the anterior glenoid neck,
potentially damaging anterior neurovascular structures,
despite the presence of the subscapularis muscle which
runs between the neck and the neurovascular struc-
tures, protecting it only partially.

Because of the perspective from the anterior portal
with the 30° arthroscope, there is a natural tendency to
tilt the graft at an angle with the inferior surface being
prominent instead of being flush. It is important to
check that the physiological posterior drawer is still
possible after the graft placement. Once the graft is
positioned flush with the posterior glenoid rim, the first
long coracoid screw is removed and a bicortical 3- to 2-
mm wide glenoid tunnel is drilled over the K-wire. At

this step it is important to be very still after the first drill.
The aid must have his both hands maintaining the
guide (Fig 11). A third K-wire must be ready to be put
in the hole as the one in place is often involuntarily
removed being stuck in the motor with the drill. Care
must be taken not to remove the K-wire when with-
drawing the drill through the coracoid cannula. Then, a
4.5-mm partially threaded Latarjet screw is inserted
over the K-wire (Fig 12) and inserted completely to
prevent shifting of the graft, before drilling the superior
screw. Ideally, screw length should not exceed 32 to
36 mm. Any length greater than 40 mm warrants a
double check, as this could be due to a steep angle of
the graft relative to the glenoid surface, potentially
resulting in malposition of the graft. At this stage, it is
still possible to correct the level of graft positioning
according the glenoid by rotating it around the inferior
screw. After the first (inferior) screw is inserted the first
K-wire can be removed. The second screw is inserted in

Fig 6. (A-B) Arthroscopic visualization of the glenoid preparation with the patient in a sitting position at a 70° angle, right
shoulder, E-portal view. Labrum and posterior capsule detachment from 7 to 10 o’clock with VAPR and shaver during
glenoid preparation. (Ant, anterior; Gl, glenoid; Hh, humeral head; Inf, inferior; Pc, posterior capsule; Post, posterior; Sup,

superior; V, VAPR.)
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Fig 7. Arthroscopic visualization of the glenoid preparation
with the patient in a sitting position at a 70° angle, right
shoulder, E-portal view. Abrasion of the posterior glenoid
neck during glenoid preparation. (Ant, anterior; B, burr; Gl,
glenoid; Inf, inferior; Pgn, posterior glenoid neck; Post, pos-
terior; Sup, superior.)

the same manner. Once the 2 screws have been inser-
ted and the K-wires are removed, the final graft posi-
tion is checked with a probe from the A portal (Fig 13)
and any prominent parts of the graft should be trimmed
with the burr. Soft-tissue repair is no longer performed
by the senior author to prevent joint stiffness.

Postoperative Management

After surgery, the shoulder is immobilized at a 20°
abduction angle and neutral rotation for 6 weeks. The
day after surgery, passive shoulder, elbow, and hand
range of motion exercises are initiated. Internal rotation
and painful movements should be avoided. At 3 weeks,
active range of motion exercises are initiated. Following
a radiograph to confirm graft stability at 6 weeks post-
operative, progression into strengthening exercises can

Fig 8. Arthroscopic visualization of the glenoid preparation
with the patient in a sitting position at a 70° angle, right
shoulder, E-portal view. Enlargement of the posterior A portal
with a blunt trocar. (Ant, anterior; Bt: Blunt trocar; Gl, gle-
noid; Inf, inferior; Pc, posterior capsule; Post, posterior; Sup,
superior.)
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Fig 9. Graft insertion with the patient in a sitting position at a
70° angle, right shoulder, view from posterolateral. The graft
is inserted through the posterior portal with the handle ori-
ented to the top. (Ant, anterior; DCG, double cannula guide;
Inf, inferior; Post, posterior; Sup, superior.)

begin. In athletes seeking a prompt return to sports, a
postoperative computed tomography scan is made at
3 months to assess graft integration.

Discussion

Recent studies support the concept that surgical
treatment of PSI remains challenging, with poor clinical
results at long-term follow-up.'"'* Since accurate
placement of the bone graft remains challenging, we
propose an updated version the arthroscopic bone block
technique by Lafosse et al.” using a 2- or 3-portal pro-
cedure. The anterolateral portal through the rotator cuff

Fig 10. Arthroscopic visualization of graft positioning with
the patient in a sitting position at a 70° angle, right shoulder, E
portal view. The two inserted K-wires stabilize the graft
against the posterior glenoid neck. (Ant, anterior; Gl, glenoid;
IBG, iliac bone graft; Inf, inferior; Kw, K-wire; Post, posterior;
Sup, superior.)
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Fig 11. Graft positioning and fixation, with the patient in a
sitting position at a 70° angle, right shoulder, view from
above. During and after drilling of the graft, the guide is held
still with 2 hands to prevent loosening of the tunnel with the
K-wire. (Ant, anterior; DCG, double cannula guide; Kw, K-
wire; Post, posterior; Sup, superior.)

interval increases visibility, which allows the posterior
portal to be perfectly aligned with the level of the gle-
noid. This in turn ensures an easier placement of the
bone graft. In addition, an alternative way to harvest
the bone graft at the iliac crest site has been proposed to
facilitate the procedure.

PSI, unlike anterior shoulder instability, can be easily
missed and therefore a thorough clinical examination
and imaging are necessary. In cases of structural le-
sions and recurrent instability, surgery is warranted.
Important risk factors of recurrent posterior shoulder
instability are glenoid retroversion and glenoid bone
loss."” Several surgical techniques have been proposed
to treat PSI, including soft-tissue repair and bone block
procedures. Patient-reported outcomes and return to
sport have improved following posterior Bankart

Fig 12. Arthroscopic visualization of graft fixation with the
patient in a sitting position at a 70° angle, right shoulder, E-
portal view. The inferior 4.5 mm partially threaded Latarjet
screw is positioned first over the K-wire. (Ant, anterior; Gl,
glenoid; IBG, iliac bone graft; Inf, inferior; S, screw; Post,
posterior; Sup, superior.)

Fig 13. Arthroscopic visualization of graft positioning with
the patient in a sitting position at a 70° angle, right shoulder, E
portal view. Following insertion of the two screws and
removal of K-wires, the final graft position is checked. This
bone graft has a good compression and does not have a proud
position. (Ant, anterior; Gl, glenoid; Hh, humeral head; IBG,
iliac bone graft; Inf, inferior; Post, posterior; Sup, superior.)

repair; however, soft-tissue repair is associated with
high recurrence rates of up to 73%.%'" Patients with
glenoid retroversion of >10° and posterior glenoid
bone loss may benefit more from bone block proced-
ures.''® However, there is still an ongoing debate on
defining critical posterior glenoid bone loss for PSI.
According to one study, patients with 11% bone loss
were 10 times more likely to experience recurrent PSI
following capsulolabral repair, whereas the failure risk
increased to 25 times with 15% glenoid bone loss.'”
Shoulders with >20% posterior glenoid bone loss
remain unstable following capsulolabral repair,
whereas glenoid contact areas could be fully restored
with distal tibial allograft or iliac crest bone graft
reconstruction.'”'® However, bone block procedures
are still associated with high complication rates.’
Symptomatic hardware problems are the most com-
mon complications, especially insertion of screws re-
mains challenging.”® "'’ Posterior open-wedge glenoid
osteotomy, used in patients with excessive glenoid
retroversion, is associated with high reported rates of
recurrent PSI (86%) and osteoarthritis (100%) at long-
term follow-up.'? Bone block procedures using distal
tibial grafts have shown good clinical outcomes, but
literature on this procedure is scares.'” The more
commonly used iliac crest bone graft procedure is
associated with high recurrence and revision rates of
up to 73% and 40% when performed open and 21%
and 67% when performed arthroscopically.”"''?%*'
However, patient reported outcomes are generally
satisfactory.””?' Comparing literature on either of
these procedures remains challenging due to the small
sample sizes and heterogeneity throughout.

An important advantage of the updated arthroscopic
technique proposed here is the increased visibility and
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the tips and tricks leading to a more convenient
execution of the procedure. In addition, compared with
open techniques, good cosmetic results are achieved.

This study is a Technical Note to facilitate the pro-
cedure and improve its outcome; however, further
research is needed to confirm the latter. In conclusion,
the technical recommendations here may help sur-
geons improve the arthroscopic bone block technique
and achieve improved clinical outcomes following
surgical treatment of PSI.
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